Abstract. Condition Based Maintenance (CBM) technology is widely used in high-voltage electrical equipment. However, there are complex links between them, what makes the single decision can not meet the requirements of the actual production. This paper presents an improved method -Fuzzy Analytical Hierarchy Process (FAHP), which can deal with the uncertain decision-making factors and vague expertise, based on depth study of AHP. This paper Conducts a comparative analysis of examples and determines the optimal sequencing of the maintenance decision of four transformers with the actual work of a high pressure company. Examples show that the method is suitable for the maintenance of electrical equipment ordering which is affected by a variety of multiple factors.
Introduction
Ower system is developing toward large-capacity, inter-region and automation in order to meet the social progress, economic development and human constant demand. To ensure stable operation of power systems and automation development, the research of condition monitoring and maintenance decision of electrical equipment is imminent.
A single device is established a bese model of maintenance decision before, but now it can not solve the problem in the actual work, so we need to multiple equipment maintenance decision-making models. Multiple equipment maintenance means we need to cosider the links between various devices in maintenance decision to make the best method in the entire system. However, most of the maintenance optimization model of multiple devices is complex, so it can not meet the needs by modeling a single target. Hence, the fahp based on triangular fuzzy numbers is used in power transformer maintenance decisions with consideration of the impact of more than one power transformer maintenance decisions on the various factors and scientifically deriving optimal multiple decision-making power transformer order.
Triangular Fuzzy Number
Suppose A is a fuzzy set in the domain of real numbers R.
is the fuzzy number only if there is a finite closed interval [ ] a,b in R , which must meet the following conditions:
of A can be expressed as [ , ] ( ) [ , ] 0 others
Where, l m u ≤ ＜ and , , l m u R ∈ . Then A is a TFN, which can be written as ( 
Sorting method of TFN based on Improved Possibility
There are many triangular fuzzy number sort methods, which are mainly based on the possibility theory, the α cutset theory ,the thought of membership function of triangular fuzzy, the distance formula, and so on. This article employs the sort method which is based on be compared possibility.
Suppose 1 M and 2
M is triangular fuzzy numbers of R, and 
The above definition is the same as the fuzzy reciproca matrix. If By the defined average dominance of two triangular fuzzy numbers above, we successfully transform the question of triangular fuzzy number reciprocal Judgement Matrix is into fuzzy complementary matrix. Then we can calculate fuzzy comprehensive weight by related methods of fuzzy related matrix.
Steps of FAHP based on TFN 1) Determine the hierarchical structure: the top target work out optimal decision scheme is for state overhaul of many sets of transformer, intermediate layer analysis the factors which effects the ultimate goal and the solution layer is presented for the ultimate goal.
2) While the experts score in the form of triangular fuzzy numbers, the factor fuzzy judgment matrix and fuzzy judgment matrix is determined according to experts and comparison of two scoring results. hypothesis that the factor judgment matrix is ( ) 3) Test the single criterion of fuzzy judgment matrix consistency and calculate the weight vector of the corresponding matrix. Then matrix weight calculation formula for the factor judgment is 
It can also be written as
Assuming k S as the Local factor weight, the local factors weight vector is 1 2 [ , ,..., ] n S S S S = .
Programme for the judgment matrix weight calculation formula
It can also be written as 
Case Study
There are four transformers, called a, b, c and d, in a Ultra-high-pressure company. Figure 1 shows that the optimal maintenance order hierarchical model of these transformers. Table I shows the factors that affect transformers decision 2) Weight of the factor matrixs 3) Integrated multiple expert opinion, we can draw a comparison determine matrix of B1-B8 and test the consistency, and determine the formula -factor-weight of these matrixs. Then we can determine the weight of all of the factors to options. This is the formula -weight matrixs: 
Conclusion
Through a comparative analysis of cases of multiple transformer maintenance decision-making order to the state-based, integrated decision-making with a variety of factors to arrive at optimal decisions order more scientific. Compared to traditional manual methods, the FAHP based on Triangular fuzzy numbers can give the more scientifically optimal sequencing of the multiple transformer maintenance decision, which has a certain application.
